Severinia buxifolia Tenore (Atalantia buxifolia (Poir.) Oliv.) (Rutaceae) is a Chinese folk medicine and has been used for treatment of chronic rheumatism, paralysis, snakebite and malaria.
droxyl, methoxy and two prenyl groups, a nuclear Overhauser effect (NOE) experiment ( Fig.1 ) was conducted. The result showed the methoxy group (d 3.84) to be within NOE distance of H-1Ј (d 3.39) and H-1Љ (d 3.64), and the hydroxyl proton (d 9.23) to be within NOE distance of d 7.28 (H-6), which indicated the methoxy, hydroxyl group and two prenyl groups were located at C-3, C-5; C-2 and C-4, respectively. Those were also supported by a 1 H-detected heteronuclear multiple bond coherence spectroscopy (HMBC) experiment (Fig. 2) . On the basis of the above results, the structure of buxifoliadine-A was assigned as 1.
Buxifoliadine-B (2) was obtained as yellow needles, mp 238-240°C. Its UV and IR spectra are characteristic of an 9-acridone.
13) The molecular formula was established as C 24 H 27 NO 4 by HR-EI-MS, which was one CH 2 unit less than that of 1. Comparing the spectral data including two dimensional (2D) NMR data with those of 1, a N-methyl signal (d H 3.71, d C 47.9) in 1 was replaced by a NH group (d H 9.11, exchangeable with D 2 O) in 2. Based on these data, the structure of buxifoliadine-B was assigned as 2.
Buxifoliadine-C (3) was isolated as yellow needles, mp 275-278°C (dec.), and exhibited the molecular formula C 19 H 19 NO 4 by HR-EI-MS. It consisted of an acridone skeleton by comparison of spectral data with those of 2. However, the difference between 2 and 3 in the 1 H-NMR spectrum, only a prenyl group signal in 2 was instead of a singlet aromatic proton at d 6.88 in 3. To confirm the relative location of hydroxyl, methoxy and prenyl groups, a NOESY experiment ( Fig. 1) was carried out. The result showed the signal at d 6.88 to be within NOE distance of the signal at d 10.23 (NH) and d 3.92 (methoxy). The signal at d 3.34 (H-1Ј) was also found to show NOE with methoxy signal at d 3.92. Therefore, the prenyl group, methoxy group and a lone aromatic proton were substituted at C-2, C-3 and C-4, respectively. This result was also supported by a HMBC experiment (Fig. 2) . Based on these data, the structure of buxifoliadine-C was represented as 3.
Buxifoliadine-D (4) was obtained as yellow needles, mp 236-238°C. The 9-acridone skeleton in the molecule was suggested by UV, IR and 1 H-NMR spectra. 13) The molecular formula of 4 was determined as C 23 14) On the basis of the above analysis, the structure of buxifoliadine-D was assigned as 4.
Buxifoliadine-E (5) was isolated as optically inactive yellow needles, mp 247-249°C. The UV spectrum of 5 showed a typical absorption associated with a 9-acridone nucleus.
13) The molecular formula C 23 H 25 NO 5 , was fixed on the basis of HR-EI-MS (m/z 395.1733). 
), which is produced by cleavage of the hydroxy isopropyl group. To confirm the relative substitution of prenyl, hydroxyl and dihydropyran groups, a NOESY experiment (Fig. 1) was conducted. The signal at d 3.55 (H-1Љ) was found to be within NOE distance of the signal at d 9.02 (N-H), which indicated the prenyl group was located at C-4. Finally, a HMBC experiment (Fig. 2 ) also supported the proposed structure of buxifoliadine-E. Based on these data, the structure of buxifoliadine-E was assigned as 5.
Buxifoliadine-F (6) was obtained as yellow needles, mp Ͼ280°C. The 9-acridone skeleton in the molecule was suggested by UV and IR spectra. The molecular formula C 16 tons. Signals at d 6.93 and 8.70 (each 1H, d, Jϭ3.6 Hz) with small coupling constant were attributed to H-1Љ and H-2Љ of the furan ring. A NOESY experiment ( Fig. 1 ) was conducted to confirm the relative substitution of hydroxyl and methoxy groups and orientation of the furan ring. The result showed the methoxy group (d 4.13) to be within NOE distance of H-2 (d 6.56), which showed the hydroxy and methoxy group to be located at C-5 and C-1, respectively, and an angular orientation for furan ring. A HMBC experiment ( Fig. 2 ) and a C-2 at d 94.4 in 13 C-NMR spectrum also supported this proposition for the structure of buxifoliadine-F. Based on these data, the structure of buxifoliadine-F was assigned as 6.
Buxifoliadine-G (7) was isolated as yellow needles, mp 150-152°C (dec.). The 9-acridone skeleton in the molecule was suggested by UV and IR spectra. Its molecular formula was determined as C 22 H 21 14) The appearance of the methylene carbon signal at d 27.5 was suggestive of the location of a prenyl moiety at C-4.
14) NOESY ( Fig. 1) and HMBC (Fig. 2) experiments were carried out to determine the location of the hydroxyl and methoxy groups and orientation of the furan ring. The result showed the methoxy signal (d 4.24) to be within NOE distance of H-1Ј (d 7.24) and the 1 H-13 C long-range correlation between the C-3 (d 154.0) and H-1Ј (d 7.24), H-1Љ (d 3.69) which confirmed that the methoxy and hydroxyl groups were located at C-1 and C-5. Consequently, the above spectral data afforded the structure of buxifoliadine-G as 7.
Buxifoliadine-H (8) was obtained as yellow needles, mp 215-217°C. The UV and IR spectral data of 8 was also suggested the presence of a 1-hydroxy-9-acridone skeleton in the molecule.
13) The HR-EI-MS indicated the molecular formula as C 16 H 15 NO 6 . The 1 H-NMR spectrum of 8 showed the (Fig. 2 ) of 8 showed the 1 H-13 C long-range coupling between the lone aromatic proton signal at d 6.21 (H-2) and d 159.9 (C-1), 157.4 (C-3), 128.5 (C-4), 104.9 (C-4a); between d 6.94 (H-7) and d 136.0 (C-5). This result indicated two methoxy groups were located at C-4 and C-5. To confirm the relative substitution of methoxy and hydroxyl groups, a NOESY experiment (Fig. 1) was carried out for the O-methoxymethyl derivative (8a), which was prepared by treatment of 8 with chloromethyl methyl ether in dried acetone and anhydrous K 2 CO 3 . The methylene protons of the methoxymethyl ether moiety of 8a at d 5.37 (2H, s, H-1Ј) and 5.41 (H-1Љ) were found to be within NOE distance of d 6.49 (H-2) and d 7.21 (H-7), respectively. All these data are in agreement with the structure 8 for buxifoliadine-H.
The known compounds, severifoline (9), 8) atalaphyllinine (10), 15) atalaphyllidine (11), 16) citrusinine-I (12), -II (13), 15) N-methyl atalaphylline (14), 17) 1,2,3-trihydroxy acridone (15), 18) 5-hydroxy-N-methyl severifoline (16), 19, 20) and glycocitrine-I (17) 21) were also isolated from the root bark of Severinia buxifolia collected in Hainan province. Their structures were characterized by comparison of their spectroscopic data (UV, IR, NMR, MS) with literature values. This work and our previous results show that the constitutions of the root bark of S. buxifolia vary according to area. (Table 3 ) Prenyl and pyrano type acridone alkaloids occur in both Taiwan and Hainan; simple and furano type acridone alkaloids were found only in Hainan. This is the reason why the pharmacological activities of traditional Chinese medicines are related strictly to the area in which collected. In this study, we found the methylene carbon of the prenyl groups at C-2 and/or C-4 of the N-unsubstituted acridone alkaloids appeared in the region of 21.8-23.9 ppm, which was different from the N-methyl acridone alkaloids in the 13 C-NMR spectra. 14) Therefore, this methylene carbon was not used to distinguish the substitution of the prenyl group at C-2 or C-4 in N-unsubstituted acridone alkaloids.
Experimental
General Experiment Procedures Melting points were determined on a Yanaco micro melting points apparatus. IR spectra (KBr), UV spectra (MeOH) and mass spectra were recorded with a Shimadzu FT-IR-8501 instrument, Hitachi U-3210 spectrophotometer, VG 70-250S instrument.
1 Hand Extraction and Separation The dried root bark of S. buxifolia (980 g) was extracted with hot methanol and concentrated under reduced pressure to give a deep brown syrup (180 g). The syrup was partitioned successively between H 2 O and CHCl 3 . The CHCl 3 layer (120 g) was concentrated under reduced pressure to give brown syrup, which was directly subjected to silica gel column chromatography with successive elution with n-hexane, C 6 H 6 , EtOAc, and MeOH, to afford twenty fractions. Fraction 3 (eluate n-hexane) was rechromatographed on silica gel and eluted with a gradient of n-hexane and EtOAc (1 : 0-0 : 1) to give buxifoliadine-D (4) (15 mg). Fraction 9 (eluate benzene) was rechromatographed over silica gel column with n-
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Vol. 48, No. 1 hexane-iso-Pr 2 O (3 : 1) as eluent to afford buxifoliadine-A (1) (450 mg) and severifoline (9) (23 mg). Fraction 10 (eluate EtOAc) was rechromatographed over silica gel column and eluted with n-hexane-iso-Pr 2 O (4 : 1) to obtain Nmethyl atalaphylline (14) (3 mg) and 1,2,3-trihydroxy acridone (15) (3 mg). Fraction 11 (eluate EtOAc) was separated on silica gel column chromatography and eluted with a gradient of n-hexane-EtOAc (3 : 1) to give buxifoliadine-B (2) (238 mg), glycocitrine-I (17) (32 mg) and 5-hydroxy-N-methyl severifoline (16) (1 mg). Fraction 14 (eluate methanol) was rechromatographed over silica gel column and eluted with CHCl 3 -Me 2 CO (14 : 1) to afford buxifoliadine-C (3) (5 mg), buxifoliadine-E (5) (2 mg), buxifoliadine-F (6) (6 mg), buxifoliadine-G (7) (15 mg), buxifoliadine-H (8) (232 mg), atalaphyllinine (10) (0.8 mg), atalaphyllidine (11) -H (8) A mixture of 8 (50 mg) , anhydrous K 2 CO 3 (1.0 g) and dried Me 2 CO (20 ml) was stirred at room temperature for 10 min, and then chloromethyl methyl ether (0.5 ml) was added. The reaction mixture was refluxed at 70°C. After 1 h, the reaction mixture was evaporated. The residue was chromatographed on silica gel column and eluted with n-hexane-EtOAc (14 : 1) to afford 8a as yellow needles (8 mg 
Methoxymethylation of Buxifoliadine

